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WE m11eet heie on St. Luke's Day to holnour the wishi of
William, Harvey and-to earry out the teriw of the-leed of
gift wi-hiich lhe,assignied, to the College- in 1656. Harvey's
wish, voll iemenmber, was that there should be once erery
yea1r1 " aI commemiiorationi of all the beniefactor;s of the
College," and that this comne'iorartioi should keep aiv-e
iii us the desire " t imitate thes6 benefactors, to con-

tribute our endeavours for tlhe advancement of the society
accordinig to their example, aald to search and study out
the secrets of Nature by- way of experimient."

HARVEY'S RENEFACTIONS.
In any such coiinlemmoration we camnot but remember

theimlatnv wavs i w-hich Harvey himiself was a benefactor
of the College. For fft yeaFs a Fellow, he served -as
treasuirer fornma1ny, down' to 1629: for forty years hie was
Lt111leiala lectu1rer in anatomy and surrgery, to which post
he was appointed in 1615-; at his own eost he built for
the College "ai gaeat palour or convocation house for
the Fellows to 1metQ in,',J with a library and niuseumn
aiove it, which was opened in 1653, with a ceremoiny
sutmptuously provided, by Imiiself. This lall was built
apparveftly over tle court 91 garden of the premises at
Amieni Corner, whliichll recently, by the generlosity of Dr.
H.llev, lhad been bought for the College. Here, in the
year- before Harvey's gift, the College had set up his
stattue.

Wheni Harvey first became a Fellow in 1607 the
College meetings were sti}ll held at Linacre's house in
EnightCrider Street, as theylahad beein since 1518. Buit in
1614 the rooms at Amemn Corner were rented froiii the
C'hapter of St. Paul's, an-id thirty-five years later Dr.
Hainev relieved the College of the burd.ein of th1e annual
renit by his purchaseba an ggift. Harvey'shal and library
were furnishedi by himiand equipped with books and witl
instruments at- the: tme, and int his willhe left " to the
Colledge of Physicians all my bookes aud papers and miy
best Persia long carliet-anid m-y blue satti.n- iimlbroyedyed
cushion, one paire of brasse Andiron.s with fire shovell
anid tonlgutes of brasse. for the ornamenit of thie meeting
rooms I have erected for that purpose."

Buit buiildings anid ceotents, and thle statue of H-arvey
as well, were destroyed a few yearslater on the fourtli
day of the Great Fire. After thatthe new College build-
ings in WarwwiekLAne,, built by Wren anid Robert Hooke,
were -not opened tilll 1674.., These' buildings served the
College for a hundred aid fifty yetos, down to 1825, when
the rooms in which weare mnet caine to be identified withtlle College, as theyhave now been forthi'ee generations.
Inmore than four hundred years there have been but
fotur buildings that. hve beentle Collge of. Physicians.
If anidw-hlen in thie fiftlh entuir- ofthe life of the College
there is to be a fifth,the1benefaction.s of Haimney and of
Har-vev for the second cannot be- forgette.
Bu3t it is not only benefactions siich as these that we

are bidden to conunemorate. O}ur counaieniorati-On isto
be of those who have builtfor all tirne, whlo have sought
andl studied out "the secrets of Na-ture by way of experi-
meet,'i and thereby mde this College, ifthlev were
memlbers,a houseof of fame, and, if not, nantc the less have
deser-e(lv well of it. Even, in a legal(loillllent for the
transfer of an estate this sin,g le-munled beni-efactorcould
not fail tom akeclear what inihis opinio+t was tle
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highest claim to commemoration,. as his whole life had
shown-" the inquiiry of truth, which," in the words of his
contemporary, " is the lovemnakiing and the wooing of it."

" Dt3 GENERATIONE AMMALTUM."

Harvev, you remiiember, was 50 when lie puebltished the
De illotat Cor:dis et Sangguinis, and had already been
attached to the Court as physi-cian extraordinary to thekiing for teni years. Four years later he became physician
in ordinary to Chiarles I. Notwithstanding his duties atCourt, and his 'practice both at St., Bartholomew's and
amolg- his private patients, and in spite of the political
troubles of the tinies, he continued to make opportunities
for pursuing his search into the secrete of nature, amass--ing nmaterials for th,& remarkable work which he was at
last persuaded to publish in 1651, when he was 73 yearsold-the De GUeneratione Ammalium. "During a long.series of years," he tells us there, "for three months in
the autumn and winter almost every day I had the oppor-
tunity of dissecting numbers of hinds and does " in tile
royal parks and forests for the study of this subject-iiot
onily hunted afiimals,' but also anmials set apart for hisspecial use. Week by week the changes are recorded
from SSeptember-on: to theend of DBeeember. And, thouglh
perhaps less systeniatically, he also carried out eountless
dissections of other viviparous animals during, pregnancy.
This was in the years before the vwar; the year 1633 lie
specially nates as an exeeptionahiiy early rutting season.
In 1-642, after the battle of Edgehill; he was in Oxford,

apparently till its fall in 1646. W that time Aubrey says:" I remiiember he came several times to our College
(Trinity) to George Bathurst, BR.D., who-had a hen to hatch
eggs in hiLs chamber, which they Openkeddaily to see the way
of generation." WhenO0cforrl fell, he gave-up the warden-
ship of Merton, to which he had' been appointed in the
prev-ious year, and, returned to IAndon or its neighbouir-
hood. There we know he fouind 'that much of his miiost
valued miiaterial, on the generation of insects, " the fruits
of many years' toil, had notonly with the permission buIt
by command of Parliamenit beeni abstracted bymy enemies
from my museum" when his house at.the same time was
stripped of all its furniture. Thesenotes that perished also
mnustIi(Mse beeni collected during the busiest years of his life
before the war. Heo wasnow 68, atd from this timie lielived avith his brothers, either in. London-or in its neighlbour-
hood, " finiding solace in my studlies anid a balm for miiy
spirit in themnemiory ofnmy observations of former years."
The De Generatione is therefore remarkable, if onlyl as

witness to the single-minded constancy of a busy mian" wooing anidnmakin love to truth" through4 half a life-
time. That it profoundly influemcedtle growth of know-
ledge, as did the Opus-eulumn Aureumm of' 1628, cannot be
maintained. That it is fre froti"thlat philosophy of dis-
course and disputation into which we, are betrayed by the
forces of our o'wn minds " is toomuch to saV. WNhat work
of these da-s was,if we except the De Motu Cordis? But it
contains a mu-ass of observation,thIe result of sustained
thought, unwearying anatomiceal.studies, an-d., as has beeni
so well put before usiin. receRt years by Dr. Herbert
Spencer, hiis wratchfuli attention to a wvide clinical expe-rience.- Naked-eve anatomy- could do; no more. It is easv
to reflect that it was already possible for the aiatomist
not to confine himself tonaked-eye observations. Harv-ey
used a lens, but the compou-nd um-icroscope had beer. con-
structed a good manay years before this book appeared.
Had theedistraction-s of the timxes: been less cruel it would
hardly lhave beeni left for Malpighi, fifty- years younger
than HEmrvey, to-reeap tlie6 firs-t harvest of micro.scopicanatomly in the years immediately following Harvey's
death. Swamiirdamu;,indeed,madethe first observatiaon of
blood cor'puiscles within. a year, an-d the histo!ogieal publica-
tiou of Malpighibegaa 'with the VecPlv-nion; ibus three years;
later. But themicroscape bas not eveni now solvedI the
riddles of generation; wecan i n-deedsay- prettytv confidently
that it wil not. Sucl -was the que-esto04 Awhi;ch Harv-cywras
concentrated for thirtv years.
In the seventeenth cen'turyimioderlen physiology was borni;

its birth wasattended bv twom iacles. The first w-as the
miracle of 1628, wh n Harvev badem edicilie take up its
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bcd anld walk, and the delusions of 1,400 years' enslavement
to authority and tradition were swept away by the
evtidence of indepenidenit observation aniid expCerimelnt-0one
of the most remarkable chapters in the hiistory of human
tlhought. The otlher was the miraculous birth. of the physio-
logy of respiration teon years after Harvey's death.

There are passages in the De Gcneroitionc aind tlhe tract
on parturition whiclh suggest that IHarvey was strugglingi
to emancipate himself from the current doctrines of the
functions of tlle lungs anid blood. " Wlhetlher thle object of
respiration is really to cool the animal sliall be discussedl
elsewhere at greate-r length "; anid after giving good
reasons for a different account lie says:
"If aniyonie will carefully attend to these circutmstances and

consider a litlc more closely the nature of air, lhe will allow,
I think, that air is given neitlher for the cooling nor tlle nuitrition
of animals. It is as if heat were rather enkindled within the
foetus than repressed by the influeniec of air. Thus much by the
way on the subject of respiration; lhereafter perhaps I may treat
of it at greater length."
But there is no evidence that hiis own ideas of the nature

ot air would have furnislhed the answer to his questionings.

THE. BIRTH OF THE PHnYSIOLOGY OF RESPIRATION.
lIe died in 1657. Robert Boyle, who had settled in

Oxford three years earlier, was that very year at work
u-ith Robert IHooke upon his air-pump. It was' completed
in 1659. He published his first account of the lNew 1cperi-
7nents Physico-Mechanical Touching the Spring of the Air
a year later, and 1661, the -date of the second editioni, is
the date of Boyle's law.
In 1658, a few months after Harvey's death, John

AMayow, in his eiglhteentlh y-ear, went as a commonier at
Wadham to Oxford, where Boyle had been working, for
thlree or four years. Two years later-in 1660-Mayow
was elected a Fellow of All Souls, where he stuidied law
and took his bachelor's degree in 1665, after five years.
He was, we are told, exempted from taking orders, because
lie was also studying physic. In 1668 he published his
first tract, De Bachitide; the following year hlis seconid,
Dc Bespiratione; and in the next year, 1670, lie took his
(loctorato of law.

Ml[ayowv's Contributtion to Physiology and Chemiiistry.
The De Rachitide is interesting first of all as in it we

see how Mayow was saturated with tlhe medicinie of his
day.* It opelns thus:
"There has been only one so far as I know who has written

an ything on the subject of rickets, niamely, the distiniguished
Dr. Glisson, and that may seem strange, because as a rule disease
as it stalks through the land cannot keep paco with the incurable
vice of scribbling about it. . . . The disease made its appearance
some forty years ago in the western parts of England, and since
tlhenl has infested infants' cradles thlrough nearly the whole of
England, though more rarely the northiern part of it."
Now that the causation of rickets is known, it would be

ani interestinig subject for economic and historical researcl
to trace, if this record is true, the cause of the appearance
of this disease at that tinme, anid in those parts. He argues
that the defective nutritioni is niot a defect of the blood.
Nutrition, accordinig to the ideas of that day, was conveyed
also by tlhe nerves. He slhared this idea because, lie says:
" everyone knows when a nerve is cuit n1ot only is senisation lost
but nutrition suffers. Moreov-er when in an experiment on a dog
I lhave accidenitally wounded a nerve, on dissection after about
-three months I lhave found a fairly conspicuous glandular con-
cretioni where tho nerve had been cut, and this seemed to have
its origin from the nel-ous juice escapingt froin the wound of
the nerve."
Upon the nature of the contribution of the nerves to

nutrition he gives his views in other places. Here he
muerely says that thle nervous juice, meeting and mixing
with the blood, produces a certain vigorous reaction and
heat (" efferverseentiam "). The sections at t-he end on
tr eatmiienit conltaini many prescriptions, whiclh for those
nlot famliliar nvith1 thle (letails of seventeenth cenltury thera-

freslh butter in some of tlhese is an accidental anlticipatio
of modern practice, but it wero better that we sloli(1 'lot
commemorate Iiis advice, that it shouild be administered
in an- extract fimi cqngi non castrati recentis.
The tract on respiration of 1669 is nmuch more important.

The first quLestion lie deals witlh, tIme en-try of air inlto thie
lungs, at once shows, tlhe school in whiiclh he lhad studied.

Some," he says, " attribuitc it to tlec abhorenee of a vacuum,
or some fanciful attraction, others thbink that the air displaced by
the expanding chest pushes adjacent air tlhrouglh tlhe nos7e alad
mouth into the lungs, as if thlie air had ani unalLerable voliuiie.
Whereas if a fairly large bottle with a narrow neck bo lhel(l to tIlo
mouth and the nostrils are clo,sed, air is easily drawn into thjo
lungs through the mouthli fronm tlle bottle, though the surrounding
air canniot be pushing it. Time enltry of air is effecte(d by its,
elastic property, so clearly demonistrated by Boyle, anid by the,
pressure of its suiperj acent air on that which is nearer tlhe
suirface of the eartl. . . . When a bladder squeezed nearly eIlipty
of air is tied at the neck and put ilnto a gl.%s from wvliich the air

is theni puimped out, it is seeln to swell, however little air was left
ini it, as sooni as the pressure of tIme air outside it is removed."

In the second edition of this tratct, published five years
Jater, he a(dds the wvell-knowii experiment, more aptly
illuLstrating the entry of air inlto the lunigs, in whlicll the
bladder is tied to the inner end of the pipe of a bellows,
the valve lhole of whliel lias been closed with a glass
-window; as tlhe blades of the bellows are separated, the
bladder can be seen to swell with air, entering it through

the pipe, and driven in by the pressuLre of the atmosphere.
"The structure of the lungs is adapted for their inflation in

this way, for they conisist, as Malpighi has shown [eighlt years
previously], of a system of most delicate membranes arranged so
as to form an almost infinite number of orbicular vesicles conii-
muinicating so that the air can pass from the trachea into them

one after thle other and inflato them as the lunigs expand."

His description of the enlargement of the chest w-as in
more than one respect for tlei first time correct, and par-
ticularly in that the double articulation of the ribs witlh
the spinie, which he was the first to describe in tlhe second
edition, 1674, owing to its obliquiity when tlhe ribs are

raised, causes, not only the sagittal, but also the lateral
diameter of thle clhest to be enlarged. The importance
and mode of action of the diaplhragm, the significance of
olrtlhopnoea, anid the small part played by muscular action

in ordinary expiration are all clearly set forth.
But it is in the accouLnt of the use of respiratioln that the

inportanit revolution appears. The ideas that had been
advanced before were three: (1) that the entry of air

cooled the blood; (2) that the expansion of the chest drove
the blood through the lungs; (3) that the passage of air

in and out of the lungs so mlixed and agitated the blood
that the separation of fluid fromii solid, known to take

place when blood was left to stanid at rest outside the
body, was prevented.
As to the first of these, lie insists that air is necessary

for activity and the generation of heat, not for cooliuig
the blood. This is a cardinal fact for him, and is fully
developed later. In the first instance, he may have owed
this idea to Harvey, as we have seen.

Secondly, the movements of the chest are not necessary
for the pulmonary circulation to be carried out, thouiglh
he recognizes that they help it: blood injected into the
pulmonary artery of a dead animal reaches the left
ventricle without difficulty, and one has only to hold onie's
breath and feel one's pulse to recognize that plenty of
blood circulates, although the lungs are not movinig.
And, finally, that the air does not merely mechanically

agitate the blood and so ensure its being properly moixed,
as Malpighi maintained in hiis letter to Borelli, De
Purtnonibus, 1661, is clear, "since any air however often
it had been breathed should be equally effective for this
purpose; but air that has been breathed repeatedly canlnlot
maintain life." He quotes, too, " the experiment recenitly
shown at the Royal Society," in which a dog witlh its
chest openied was kept1 alive by- a stream of air driven
from a bellowvs througlh the trachea, and escaping by
punctures at the surface of the lungs. He does niot mien-
tion that it was slhowni by Hooke, yerhaps because a
similar experiment had beeni don-e by Vesalius. B1ut
Hooke, anid Mayow too, realized the importance of tlhe
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peuties are a revelation. Tlhe inclusion of 6 drachmils of
* Foster mistakenly says that medicine was not Mayow's profession,

and that it was law that lie practised in the sumnier at Bath.
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experinient as sholwing that it was not neces.s,arv for the
lullgs to miiove ini order that the aninmal .should live, pro-
vided freslh air was supplied. If, witlh the Jungs distended
to the samie, dcgree, the dog's niose anid nouth wN-ere closed,
it (died.
"We a rtherefore state positively that soiietllitiug absoluitely

necessary- to li-fe is ii-nparted to the blood bv the air w liich is
breathed; and when this, whatever it is, is exhausted the air
beconmes useless and nio longer fit for respiration.... Expiration
lhas also this fuirther use that in the expelled air certain vapours
that exhlale from the blood are atJ the same timc blow lN outi."

This last, lhowever, is a point which lie did niot later
attemitpt to develop.

Wlhat it is in the air that is so lnecessary for life it is
not easy to dcfine. It probably is certaii ver-y volatile niitrous
particles abundant in the air which are comnmunicated through
the lunlgs to the blood. This aerial niitre is so necc.'ary for every
form of life tlhat even planits will not grow in. soil deprived
of it. Eveni planits seeni to have a kiind of respiration and
requiire air.

Wlhat role this aerial niitre plavs ini aniimal life is our
nert iniquiry. It appears that when duly mixed, withll combustib0le
componients of the blood it brings about a certaibs reaction not
in the heart alone, but in. every muscle thlat moves "---in the
hleart because it is a niuscle,. and therelfore in its substancee
ratlher than in its cavities. For " it is niecessary for every move-
meat of the muscles, and without it there could be nio movement
of the lheart; the more violent the movement, tlle more intenise
andl mo.re frequent the respiration, because there is great expenidi-
ture of this explosive nitre made necessary by the cliermical
changes in the co,itractioni of the niuscles, anld also, in the
accelerated action of the lheart, wlhich is made necessary by the
richer flow of blood to the muscles.
"To tlis I add that it is proued by the expc:-imen4s of the

most illustr ious Boyle that flies, bees, anid otlher insects after
beinig cuit throughi tlhe middle caii neither mosve nior live in a
place void of air, thoughl in the air tlley mov>! for some time.
These small animals, therefore, that have i-eitlher blood nor
hearts nor lungs, at all events in their di-vi4ed parts, most nieeds
hive air it would seem for no other puirpose huit movement
aloie."

I have dealt in detail and quoted freely from tllis first
treatise oni resp)iration of 1669 because, wvhile it is slhort
anid was written w-itlhouit the fuller developmiienit of experi-
miiental evidettee that is found in the better--known- putbli-
cation of 1674, the position is inade clear; the discovery
of oxygen, aeriaT nitre, as a ceinpo-nent of the air, and its
physiological importance, is clearly outilined.- A new planet
swims inito our keni.

Inflacace of Boyle aitd lIoo1l.
Th,at Bovle had been. an inspii.rationi to Mavowi is also

clear. Buit the-re had bee' other infltuences. Robert Hooke
wient up to Clhrist Church from Westmini.ster in 1653, in
the year before that ini, which Boyle settledl in Oxford;
he was five years older than Mayow, eiglst yeas's younger
than Boyle. Eveni at school he hliad beeni expe-imlienting
witlh flying machines. He sooII attracted the attenitioni. of
the Warden of 7'adlhamii, Dr. Williins, who initroduced
lill to W'illis, anid so to Boyle. Hooke, we know, was
Worlk-ing with Boyle at the construction of his air-punmp
before Mavow seait uip to Oxford. The l1icrogracphian wias
publislhed bv Hooke in 1665, four vears earlier thanii tisefirst De Respiratioiie. In this, work " the ingeniiouls Mr.
Hooke," as Mayow calls him, had revealed himiself in. tile
first place as a born experimenter, a geniuis, if a rather
discur-sive one.- BRut he had also expressed ideas very
similar to those -used by Mayoi, tflo-uglh in a totally
different comnnexion. He had examiined with the imnicro-
scope the structure of ivood chircoal', aIs object nlo ess
pleasanit thlcani instructive," and lie Pl)ro-eed(s to dlescribe
tlle dry distillation of i-ood anid the part play_ed hr. air in
the process. He speaks of air nas a 1neiastrunun in. which
comnibustible materials dissolve with ibeirationl of leat ancd,
if the process is sufficiently energetic, of- light.

'This dissolution of combustile bodieois 'irade b)v a substanceilnheerent anid mixt with the air, whiel is like if ilot tlhe vemWysamiie with that which is fixt iii saltpetei, wbhich by miulf}itti-desof experiments that may be made witlh saltpetei- will, I -think,
most evidenitly be demonstrated. Moreover," he adds, ".the
dissolving parts of the air are but few, anid theirefore a smallpar-cel of it is quickly glutted amid will- di.solve jno more, and

therefore uniless some fr esh patit of this nieustruiiin be apply'd
to time body to be dissolved thre actioni ceases; and the body leav-.-4
to be disolved and to shlinie, w1iich is the indication of it, tlholrlgh
pla,ced iii the greatest heat; wlheIreas saltpeter is a menistruulltri
wheni melted ancd red hot that abounds mnore with those dis-
solvent pai ticles anid therefore as a small qualntity of it will
dissolve a gmeat combustible body so will the dissolution be very
quiick amid violent. Tlherefore as in otlher solhitionis if a copioals
anid quick supply of freslh menstruum, thouigh but weak, be poumed
on or apply'd to the dissoluble body it quickly consumes it.
So this menstruum of the air if by bellows or any other sucL
con,trivance it be copiously apply'd to the shliining body is founlld
to dissolve it as sooni anid as -iolenitly as tlhc more stronig
nicnstruium of melted iiitre."
There is so mutch in this that is enti ely niew an'd so

muteh that appears again, in si atatis ingdatindis, in Mavow58
experimenlts and aiguninents that it is clear these nmuist
have been intimate communion betweeni tIme tw o. Mavow,
indeed, lhas been clharged witlh plagiarism. It wouldl be
as fair to mnake this charge, anid perhaps- easier to miiaini-
tain it, against Hooke; he puiblisled the idea-s first, n
May-ow wvas then 25 and unknown; ul-hen Mavoi put thenm
out, Hooke u-as w-ell kniown anid in miiiddle life-not a good
sulbject to play that ganie on. Anld a.s, a matter of fact,
simiLar i.deas appear in Lor-er-'s D)e Corde (Chapter v),
publislhed in the same y-ear as the first edition of Mavoui-'s
De Btesoixatione. Lower speaks of the niitrous spirit of
the air passing ilnto the blood, and states as a dictumn
" wherever fire can b1urTn iith ease we can breathe witlh
ease," a fact established- by the experilm-elnts desesribed
by Mayo-. But here, too, there is no attribution t-o lHooke,
nor for that matter to Mayow-. Buit the fact that it ias
Hooke ilsio proposed Mayowv foi- thle Royal Societv- in
1678' ilakes it likely that there w-as no plagiarism, blut
that Mavow, as a close student and admirer of Boyle, si-as
also intimniate with Hooke, an-d that thev worked together,
and. Lower, too, witholut -stopping to define -ho lhain
thoLught first of each experiment or each dlediuetion. Trhat
Mayow acdded nothing is certainly niot the case. To begini
iitls, le u-as a plhysicianl and. Jlooke ivas not; his fiu-st
plilosophical interest was biologv; Hooke was mercly
illcid-entally interested in biological science. Gifted. iwiti
exceptional mechanical ingenuity--when a boy at West-
mi'nster he is said to have invented " thirty seveial ways
of flyiag "lis contribtution to science ias in tllc c-on-
trivance of experimenits of all kinds; as a microseopist lie
was iraerest-ed in the structture of charcoal and in exp)lain-
irng ivlhy it is black more tlhain in the structure of the
living plant. " It is not my (lesign to examine thle uie
and- mech-anism of these parts of i*-ood, that beinig miore
proper to anotlher inquiiry,'" w-hiich lie leai-es aloise. He
graduates ther-momieters, but not for physiological exp-mri-
ments. It is in contributionis to tIhe techmniral perfe(tion
of the a-ir-pump, and his imachine for cuitting cogs in,
cEl-ock i-heels, that he u-as at his best. In the preface to
hiis book he says lie has " gleaned uip lese- amid these a
handful of obser-vations in tIre collectioni of wh-ichll I mia(le
use of micr'oscopes and some otties- glasses thlat imiprovec
the sense "; just a discutrsive miscellany. Tlhese, too, lie
defines his own position in science.

" It is the great prerogative of manikinid above otiher creatures
thlat we are not onily able to behold the wolrks of niature, or
barely to sustain our lives by them; we have also the power
of consideringa, comparing, alterinig, assistinig anid improvinig tlhenii
to various uses. By- the helps of art- and experience some nic-i
excel p'thers almost as much as they do beasts. By the addition
of such ar-tificial instruments anid methods tlhere may be in some
niaiiner a repaimation made for the mischiefs and imperfections
mankind hias dr-aw-m uponi itself by negligen ^e anid initemperanice
anid a: wilful- anid superstitiouts deserting of the prescripts and
mmres of niature."

As a philosopher Iiis xiork was typical of the best th,at the
seventeenth centuryv did for experimental science. Time
remedv for the errors of unmtan season can onlv- proceed,
frm, thhe substitution of
the real, the mechanical, time expes-imenital piliosophy for tIme

phil.osophry of -discourse amid disputation that cihiefly aims at tile
subtilty of its deductions and conclusions withlout much re-a2-d
to its first ground work. . . All the file dreams and opinioniswhich the luxury of subtil b-rains has devised would then q-vicIrIvvanish tand give place tasolid histovies1 experiments and works.

. . The links upon wlimeb true phiilosophiydepenids are to be-in

I
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witii hanszs anid eyes, to proceed oni tlhr ougll tllc memeolry,
to he) coniinuimed by the reason; nior is it to stop there hut to come

atbouit to the hands. anid eyes agaiii anid so by a contimnual passage
romdl ftr-oii- one faculty to anotlher-it is to be mainitained in life

strelglth as niuchl as tlhc body of a man is by tlh circulalio

of t-Ie bloodl tlii-ougli teli several parts of thle body, the 'arms,
tIme feet, time lunigs, tlhc hieart anid the hiea(d."

HIe was.indeed wor-thy of a place in. the great quilartet
of Oxford students,- wlho, in tlhe decade following Harvey's
dleathi, were led by Boyle; bulit Boyle was first fiddle, Hooke
lsecond, and thie siubjacenit biological gr-ounid-tonies were

sul)plied by Lower anid Mayow.
Mayowv dlidl not mllerely lhanlg himilself on1. Tf Boyle an(d

Black anid Cavenidish are the great niames contributed by
this couniitry to tle¢ creationi of physical chemistry, Mayow's
is great for tlhe part lie played at the birtli of biological
Chieomistrv, a science to wlichl clhemiistry owes as miiuclh as
biology, anld without wh1iel cliemiistry would lhave but
tlhrce leg.s to stanid oni. Tf time idleas in hiis work Adid lnot
all originate with himin (the evidenice does niot mlalke it
clear that they did ilot), by hlis ow li )experimieints ble niot
only established thenm anid made tlhemii his own', lie extenide(d
their implication into fields of thoughit that mieant miuch
less to othier members of time teaiii with. whomi lie w-orlkedl.
The ideas are there in, this fir st editioni of tile De

ie.s/iratiotle, p-ublisled(l in. 1669, the year after Boyle
moved to Lomidoin. Fiveo years later in the " five ti-acts "

they are extended, enlarmged, anid tlIe exper)iiimental follinda-
tioiis; for tlhemii given in a way whiclh amtiply justifies the
pmlace that thils estimiateC of hlis wi-or'k assigns himii.

O1S0ITION OF CmREMrISTRY IN TirE SEvrrNTEENTTH CENTURY.
It is difficult for uis to-da -at first readinog I, at, aniy

ate, founid it imiipossible-to do justice to Mayow's De
Sal Nitr o, the most imiiportanit, of tIle five tracts that
aippeared in. 1674, two of whlichl are merelyv nie'w versions
of the earlier ones. Wh1ent lie wrote, hardly any of the
terms, liardly any of timo ideas wlhiel are the alpliabet of
chemistry, liad beemi defilmed. Tlle mists andcl vapours of
tihc Middle Ages obscured everythingiY. It is uiniversally
recognized that in order to -understand tthe greatness of
wi-hiat Harvey did, it is imiperative to kinow wh-liat lhad been
before; lhow in time history of Iiumllani thioutglit Gi-ecce anid
Roniie liad ha(l to pass away, a niew civilizationi to arise,
and after seveln centuries also pass away, anid yet two
(-elituries more go by before thle liglit shonie out that was
lit by Harvey. Buit in that fiedl the Renaissance hadiltlen
beenl at worlk for tlhree generationis, eveni if u-c (lisregard
all aiiatomiiy before Vesalitis.

''lime Renaissance hia.d donie niothinig for chiemistry. Vani
1-ehmomit,, salmost exactly Harvey's conteiporary, -was tIe

on1ly forelrunimel ill tlhe seventeenth centtu-y, Par-acelsus in
thec sixteenithi, Basil Valenitinie in the fifteenth. Van
14Helhont wvas hardliv milome cleat of ned(liaeval emitamiglemilenits
than Paracelsus. It is true lie. weighled thle g;os-thl ef
a ti-eo and(1 proved that tile increase olf 'weighit did niot
conic fromi time soil. Btit lie conicluded that time tree miuilst
be miiade otit of 'water, anid argued that tIme -as inlto which
it wvas eonverte(d wh1enl buliniit ;was also tr.anisformed water.

"' incoercible " gas, " gras sylvestre," givemi off by
feru111entiming 0gra,1pes, was nio less w:ater. In time six fermeuita-
tiolns, ui-licli lie is at pafins to (hescmiibe, by wh-liiel food is
ua-,siimilated to foirmi time living body, there is lhardly aiy-
tliiitm thaiat wve ca.n recogaiize a-s conifor minig to fact, as

ti1w-i- is iiot1iing that imests upo)0i accurate observatiomn or

experimimenit. Paracelsus or time Arabs themselves could have
(1(m1(1 as ux ell.
There nrc buit few sdleligimts on time position of chiemistry

at the tim,le in. England. TIme sagaciotus Harvey, are

told, ' did not ce for -chyimmistry amd(i wi-as wA-onit to sl)eak
aagainst tihe chmyimmists." Ill a wi-ell-kiioiln passage, John

WaV alIis, Sedleiman professor of geonimetry, deseribes the society
of p)ihlosoplhers thjat imiet weekly iii Lomidoin, fromi at aiiy
mate 1b45, otit of uvImicil tile Rloyal Society ai-ose, anid lhow
" ahmoiit 1648 sonie of ou- coampany beinrg remiloved to Oxford our

comipainy divid(hd, tlose iii Lomidomi comitiImued their nmeetiigs there,

Ilhose of Uis in Oxford did tikewi,ie and brouoght thlose studies
mitto fashmioim thwre, iuumeting firsL. at Dr. Petty's lodgiiigs, in an
p htcarei'y., hoeuse bfcctusec u/ the conicenictinc of ispLceting,

di- ius."
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Bu,t tlher-ewer1 (no hemists of thle comp11)any. Afterwa rds
thee meetings w-ere held at Wadham '-at thlle-lodg-inlgs of th1e
wardeii, Dr.. Wilkins, later (somle time after 1654) at
those of the -Honourable- Robert Bo-le.. In 1659, wve are
tol(1 bv Antlhoniy Wood, the antiquarian and gossiping
historiant. of Oxford notables, Boyle brought fromii- Stras-
bourg " thie slote(d chemlist an(l .losicr1cian, Peter Stael,"-
to le(ture ill Oxford', aill settled hint in the house nlext
(1oor to 11is. own- lo(lgino,s, .>o that the " elaboratory wwlic-
hie lhadl tlher6 iiglit be con-enient for- SthaeP's use. Sthlael
a)pparently lettllred for sonie Years , for in 1663 Anithioniy
'Wood hhimself attenided. " Tle (1cu) consisted of teni at
least,; h1e mentions namnes, am1ong thiemii iot Mayov's, but

Johni Lock of Clh. C(l., aftelrwalrds a nlotedi writer," al.so,
youl remenmher, a physician.
"This Jolhni Lock was a mani of a tulbtuleint spirit, claiolrouis

anid never contented. Thie cilib wrote anid took niotes froimi the
moutlh of tlheir miiaster who sat at the upper enid of the table,
hut thie said Jolhni Lock scorneil to do it so that while every mau
else would- be writing lhe would be prating anid troublesome."

Boyle therefore-one of thc iniquiring minds wlho were
putting inito prlactice what Bacon lihta preachied-was,
uinlike hIarvev, initereste(d in chemistry. But after the
first year of Stliael's course, wlhichi he presumably followed,
hie p)ublis}hed, anonymously it is true-nio doubt to spare
the feelings of hiis prote,6-a destructive criticism of thie
cliemical philosoplhy of tie day, The Sceptical Chymtist.
It shioulil liave lonig been clear thiat the four elemients of tile
pelil)atetics could not suffieo whlen experimiienital chemistry
begani. But the niamiie of Aristotle kept them in svay,
and experimental hemicristry -lhad be-en limited to the action
of fire anid tho u.so of eriucibles aind retorlts inherited from
thie alchemists. Tile empirical chllemists since Basil Valen-
tine, wlio appear to liave been seldom great thinkers, had
sul)l)osedl that tho properties of different forms of niatter
depenided on the proportions in wlilch the Tr-ia I'rilict
ocecurred in thiem-volatile miielrcury, combustiblo sulphur,
and inicombu.stible nion-volatile salt. Paracelsus dr eamiied
of a whiole systeimi of. medicine based oni this sort of
chemiiistry. Ini the De O-ig inc Morbortim ex Tribius Priiis
Substantitis hie says:

"Wleil you take a bit of wood into your lhand your eyes
tell you it is a bit of wood, a sinigle substance; that is no use;
a ruistic can sec tlhat. You will see deeper below the suirface
and- know that wlhat you lhold in youir hanid is mercury, sulpliui,
aiid salt. It is niot till you recognlize this that you call be said
to see witli tlie eyes of a trutie plhysiciain. He can see this as
clearly as the rustic hiis bit of wood; and what is true of tie bit
of wood is true of the lhuman body. Whatever burns i sulphur,"
anid lie instances resin, guIml, tur penitine, fat, butter, oil, and
strong wine. " Wlhatever smokes or cani be sublimed is mercury,
wlhatever is left as aslh is salt."

Bacon commllenlded alnd adot(ltdthis systemii of the
chemists, and(I in 1622 published the outline sketchi of a-
work hie hiadI plailned, Historia Sulphuri-is 1ci urii (c
Salis.
Now tlhat lcople werc beginning to use their lhand(ls all¢l

eyes in the iniquiry of truth anid to thiilk clearly, it wras
easy to see that this would niot do. Buit in T'he Scepticat
Ch(yntist there is little that is constirictive.
Mayow tlierefore found in chiemistry nlo ternms that

liad beeni definedl, onily suchi as meant onie thiing at one
time and another at anotlher.
'Ainong tlle elemenits of the Peripatetics," he says in tIme

fifthi chapLer of the De Sal Nitro, " thc two chief are file aid
air. For tleso two ou1r uitlro-acrial mereurCv [that is, oxygenl]
might justly be substituted, siince it possesses a really Iiery
nature, anid conistittutes also the most active part of tlle air.
As to t*he ' spirit ' of the chemists lthat is, mercury], wichl
usually heads their array of elemeits, what they mcaii by this
Iiigh-soundinig ternm I siniply cainnot uniderstand; for the spirits
of fermentinig liqtuor s wliichl flare up when thrownI on the fire
should be included in aiiotlhe- element of tIme clhemists whiclh thley
call sulphur [meaning, comibustible miatterl ; wliile the corrosive
spirits [spirit of salt, spirit of vitriol, spirit-- of ntitre] slhoulfd
be dealt witlh amoiig thc salts fr oi whliicli they are obtaiiicd.
If the word spir'it is to b1) retainied, it is more appropriate for
the iiitro-aerial particles in the air, at oiie timne executinig inotionls
thaLatre placidl, at aniothelr the most violent-imaginable.

In tlhe censlus of tIme eleinemits suiplpur deserves the next-1 plal1'(,
because after our mercury it is tIme most fermienltative. It, too,
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may at onie time be sluggish anid inert, at alloihcr attain full
vigour anid maturity, or even be ulmtameably wildl. Friom tlle
coinfliet betweeii these two [or as we sliotuldl sav flromii the
oxilat ion of organic substances] all the muit a,1tio ill niaturle
seemn to arise."

Thenl comne the sal1ts, whic iniuclude botli tI acids and1

the -alkalis, wlhetlher fixed or volatile, of wh-Ic;ih sa.lts iil
the miiodern sense a-re forrmed.l In actual itse the tern
" purlely saline salt mneans alkaline ash; " acid salt
means the acid component of a nentral salt.. Salt of tartar
would be potassium carboniate., salt of wormiwrood the ash of
wormwoodt. " For the rest there is the u-biqu-itous water
auid 11o less uibiquiitous Terra damniluata," the lifeless earth,
deadl anid (dlamniedcl, that may be left to minerali!ts.
That is at least a beginninig, a schemle that l)rovi(des a

settinig for what to Mayow the biologist is the cardinal fact
in chemistry, that not on-ly the heart but the w-hole bocldy
lives and moves by the unio-n of oxygen w^ith fuel carriedl
by the blood.
Thie basal f-acts tu.pon which he builds are tw'o: first, that

in the a ir there is somethlinw$g whieh formiis only a comli-
parativel smXa.ll part of it, bult lwhich ha.s the samle p)liysical
rol)erties as t1he rest,. and this it is wlhihel is necessary alike

for burning and for supporting life; tce second, that
in niitre this same thing is present, and for this reason

combustible matter will burn if mixed with niitre ev-en in

the absence of air.

De Sal Nitro.
It is with the seconld of these thlemes that he dleals first

ini the ol)ening chapters of the most imiportanit of the five
tra cts, the De Sal Nitro. Nitre can lie formlled' in the soil
olyl wh-lien air has access to 'it; the air tlheni contributes
soimething. But the soil certainly contributes somliething
too,
"for iLitre is formed in greater abundance iln soil impregniated
with fixed or volatile salt, as in the iieigliboarlhood of stables,
dovecotes, or slaughter-houses, anid also fi oni soil conitainingo
quiicklitme or asles."

And( lie knows that wbhen niti'e is heated with taitar, the
acidI spirit of niti'e escapes and iiunceh more alkalin-e ash is
obtained thani is obtained by heatiiig tartar alone, so that
nitre contains sonic fixed salt. This fixed salt is also

obtained from nitre wheit it is, heated with oil of vitriol so
as to drire off the neid spirit of nitre, the fixed salt being
left the vitriolate, whieh has all the m-edicinal and other
properties of viti'iolate of tartar (potassium sullphate).
And simnilarly, trule. nitire cani be ma,de by neutitalizi'ng
E,pil'it of 11 ite with salt of tartair (pota,ssium1 '91carbonate).
Therefore the fi-xed salt in nitre certai-nly is dei'iv-ed fi'om
the soil. The other component of nitre, the acid s-pirit,
nitric acid, does not itself exist in the air aiiimore than
nitre itself.

It-, is probable that the spirit of nitre is a compounid anid that
some of its particles to which it owes its humirriid anid grosser niature
are dlei-ived from terrestriAl matter; others dry and extremely
sub(t e, agile, etlhereal anid really igneou-s, these at any ate are

cccl-ailvlr dei-ved from air."

The cautious reserve with wlich this statelient is niiade
was justified a hundred years later, whieni Cavendish show-ed
that both kinds of particles existed in the air and could
be mnade to' unite by the passage of electric sparkis thlrough
it.
The paqrt of nitric acid which accoredcl-ing to Mavor's

experiments is certainly derived from air is niothlinig else
than oxygen,

tlhose igaco-aerial particles whlichl ar- absoluitely iecessaT'y for

thle production of flame; let me therefore hencefor-th call the fiery
particles wlichl occur also in air nitro-aertial particles or nitro-
aeriial spirit."

To account for the other- component of niiti'ic acid, the
evidence justifies h-im in, concliu-ding that i-t iiiay be presen1t
in' what wre shou'lfl call' organlic matter in. the soil, for which
tlhe chieniists hald provided Jfim with no bettei' termr. than

silphuir "; anid the formation of nxitric acid from thi.s
leads him to a remarkabIe discussioni of the paart played by j
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oxy-genl ini the formiation of acids genier-ally, instancing the
con-version of iron sulphide by mioist air into sillphate fronm
which thle acid spi-iit of vitriol can be obtained; this is
also the wvork of the nitro-a.erial articles of the air " much
as i;n the forimia.tioll of riust or in the souring of ale or
winie." If he had o'nlv puit it into Grleek he would ha.ve
had the word " ox 'gen," and for the samine reasons as those
for wlicih Lavoisier gave it thlis name.
Ai very important section, also oni. a purely chemiical

subject, the mnutal aiffinities of acids and bases, cones
hatert in the treatise (Chapter xiv, "U0f tlhe lieat of quick-
liine; intcidentally of the combinatioan of contrary salts ">
and is a clea,rer expositioni of the subject than. hald vet
beeni given.

Although acid salts and alkalis pass in-to a neutral- substaucee
when they meet, yet thley do not as is generally stupposed eintiiely
destroy eaclh other. For example, when the acid spitit of salt is
coagulated with sal volatile (and thie- same i's true of sal alkali)
although the -mixed salts seem to be destroyed, yet they may
be separated again with their forces umimpaired. This h-appens
wlheni sal armoniac, or any volatile salt combined with; an acid
spirit, is distilled witlh salt of tartar [potassium caibonate]. Foqr
tlheni the whlole of the acid in the sal armonia" will be coagtulated
witlh the fixred salt of tartar, but the volatile salt of whlichl it
also in part consists will escape of the samne natu"e as before.
And the reason of this is that tile acid spirit of salt; is pron-e
to enter into closer unioni with any ffixect salt than it is
witlh a volatile salt, so that it immediately leaves the volatile
salts to combine more intimately with tle fixed salt. If, oii
the other hand, oil of vitriol be united witlh salt of tar-tar
they can searcely be separated from one ainotlher, niot becausQe
they liave mutually destroyed one anlother, bul becauise tlher e
is notliing iii nature with which eitlher of them cani uniite moreo
firmly than they do with each other. As acid salts leave volatile
salts to form a closer Imion with the fixed salt of tartar as with
a more suitable spouse, so nio- doubt fixed- salts select cen acidt
in preference to another that thley may combinie witlh it in a
closer union."

Tlle behaviour of niitre with oil of vittiol illu-strates
this:

" The acid salt of' niitre will pass uniider a mil:ldeat ilto ithe
receiving vessel, whereas othierwise that spirit gwill niot be carried
up except by a very vehilement fire. And this Js so simLply because
the acid salt of niitre is volatile anid tlc more fixed vitriolic acidl
thirusts it from its consort the sal alkali so that it is released fron
its ties intd carried up uniider tlle actioni of nio more heat thani
is necessary for the rectificationi of spirit of niitre, wlhereas other-
wise it can lhaidly be divorced: from fixed salt unless it be by the
most intenise heat. The mass left inlthe retorlt elosely resemhbls
vitriolated' tartar, and can fitly be substituted for it."

Mor1e follows, as on the combinlation of m11etals writh acid,1
oni the sulp)hides of alkalis and mIetals, an1d on the theory
of in omipatibles, that is equally lucid becauise it r-ests oCn
orderly experim1ent done witlh uinderstanding. Tiue aplPi-
cation of the samne ideas to the relation of quickliimie to
slaked limile and the carboniates fails; btut nothiig better
was done with this for eighty years. The experiments ace
correctl carried out and observed., buit withlout Black's
fixled air and the differentiation of mild and caustjic
alkalis the explaniation goes astray.

This work was publishedl -when Mayow wvats 34; lie head
taken his doctorate in law- four veal's earl ier; lie wias
practising mc-edicine at Bath throllu-gh the suimmer; his
real initerest was the physiology of respiration; he appas
reatly did niot consider- himself ieady to take hiis doctorate
of me(ficine, but he faund, time to: brilng order intOtoel
cheuilieal thought of the day in thle intervals of his other
occupations.
The discovery of oxygejin-by far thlem-iost imaportanlt

step yet taken, in the history of cliemi;stry-was of still
greater interest in rekition. to the physiology of respira-
tion. The experimenital development of tllis is in the
seven-th and eighth chlapters of the lo? Saol Nitro.
When a miouse is placedl under a hell jal' that rests ulpon

a wet bladder stretched oaver the mnouth of a larger vessel
the aninimal as it breathes remonves from the air under the1
jar the component of the air, that is taken upinini'-s lunngs,
amid the bladldler bulges. into the bell jar (as the pressuire
is reduced in it, so that the lairger -essel may be lifted
bod.ily by lifti.ng tthe bell jar. Tlhis is precisely similar
to what happens when-t a flame has been birnit in, a" CUIppimg
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glass applied to the skin. Simiiilarly lhe describes in detail
experim,ents in whiiclihe measures the amounit of air
conssumed by a candle burninig or by ali animilal breatlhiiig
iulder a cupping glass imnniersed in water. 'lWell the
candle goes out aind tlle levels lhave beenl duly adjusted
thle water is founld to occupy onle-thirtieth of the space
previously occupied by air; whleni the mouse dies, one-
fourteenth. In neither case is it possible to kinidle in
tlhe air that is left comiibustible mnatter byr mieanis of a
burning-glass, as call readily be done in. fresh air.

Tlheso experiments could niot hlave beeni doine ini Harvev's
lifetimiie becauso thje conlditionis unider wvlicll alone they could
bo carried out hald nlot been defined by Boyle. Mayow
carried theem oult witlh all precaution that cotuld then be
devised, aiid though thley suffer frolnl tlle defect that no
account is taken of gaseous piroducts of comiibulstion or
respiration, they opeln anl enitirely neiw chapter in the
hiistory of botlh chemistry anld phiysiology. Tlhe alemlibic
anid crucible no longer coinstitute thle enitire alrmament of
tlle chemist;_ there is somethilg better for hiim to do than
to go on for ever distilling off miiercury from blood andl
1.1 1'ine.

Clearly something in the air is absolutely necessary for life
anid enters the blood in respiration, for if the need for respirationi
ivere that the blood miiay be shaken up and divided inito the
mniniuto particles by tlle movement of the lungs the aniimal should
niot die so soon, for the air that is left should be able to do this
perfectly well; and as it is-subject to niearly the whole pressure
of the atmosphere there is no reason why it should niot eniter the
expanded chest; for I have showni that it is the pressure of the
atmosphere that causes it to do tlhis. It is true the bluintness of
our senses prevents us from seeing the passages by which the air
enlters tlec blood [just as it prevented Harvey from seeing those
by wlich the blood passed from artery to veins]. They must be
exceedingly short and minlute, for they merely have to pass
through the membranes of the luings anid they must bo almost
infiniite in number. And yet in lungs that have been boiled and
discected an almost infinite number of perforations like the
miiinuitest points can be seenl with-the microscope. Whetlher they
are the mouths of capillary trachea I cannot say.

" Animals and fire draw particles from the air so that it lo$es
elastic foice; that these paiticles are of the same kind in eaclh
case is established. If in a sinmilar experiment to tllose previously
described a lamp and a mouse are at the same time enclosed in
a glass over water tho lamp goes out first anldl the aniimal dies
later. But the animal dies in about half the time that it wvould
have becen able to live lhad tlhe lamp niot beeni there. It is not
suffocated by tho smoke of tho lamp, for the same result is
obtained if spirit of wine is used; moreover I have tried to
kinidle witlh a burning glass, in a vessel in whichl an animal lhad
died from exhaustion of the air, combustible material previously
htung in it. I had protected a-part of thc inside of- the vessel
from. the condensed breatlh of the animal by a piece of paper
which I couild pull away by a siring passing out below the mouti
of the vessel. But it would not take fire. I shall niot however
mnake a final statenment oIn this because tlhe seasonl being winter
and the asyalmost continuously covered witlh cloud I was nIot able
to repeat the experimenit.
" When the lamp goes out or the animnal dies the reimjaininig

space is filled with air diminished in volume but able to iesist
the, pressuire of the surrounding air. I have indeed ascertained
that suicil air is possessed of no less elastic force than aiiy otlher
air, -for whlen the pressure of the atmosphere is removed it
expands wvitth no less vigour tllhan comnmon air."

Mavowv published nothin, after the five tracts. Four
vears latelihe Was elected to the Royal Society, oni Hooke's
nomi.natiall, left Oxford, and wvas married, nlid tlle
following- year (lied in aln apotlhecary's slhop off Covent
Gardeni, a;id w-as buried ini St. Paul's Church there. He
was 39-theo youngest of the Oxford quartette, anld tlme
first to die. The five tracts were traiislated inlto Dutch
five years later, into Germall one lhundred and twenty
years' later, in. 1799, inlto French in 1840, anid into English
in 1907.
The only. reference to hiis wolk for miore than olne lhundred

years after Iiis death aplears to have been made by Stephen
Hales. His work was forgotten. His discoveries redis-
covered were the startinlg point of modern chemistry. By
that time men's minds had becomie ground in which tlle
seed could germinate.
You will, I hlope, thinlk thlat inl our commlemlorationl it is

fitting that he should be rememlbered in the# twVentieth
ce.ntury, if only because h1e w-as so sadely forgottenl inl the
eigh}teenlth.|

ANAESTHESIA FOR OPERATIONS 1UPON
THE GRAVID UTERUS.

BY

Hf. IN. FEATHERSTONE, M.D.,
JHONORARY ANAESTIIETIST, GENERAL hOSPITAL) AND MAT''RNITY

l[OSPITAL, BIRMINGHIAM.

IT is theC in1tenltionl of thlis paper to show how, I a wie
selectioin of miiethiods, the ailaesthetist mnay colhlborLato
witlh the obstetric surgeon to miake hiis wol-k mliore effectivo
anid tlho safety of tlhe patient miioroe secure.

1PrClioin arI Conside iationts.-Du ring pregnancy womniit
tolerate aniaesthetic drugs exceedingly wi-ell. Last yea;,
at the Birminiglhaiii AMaternity Hospital, niitrous oxidle was
admiinistered to more thllan tlhree lhundred wvomlien for dental
extractions at all stages of pregnianicy, alnd there wi;as not
a single 'miscarriage. Etlher, chloroform, gas-oxygeni, aind
spinial anaestlietics are often adminiistered for all kinds
of surgical pioced'ures, biut, save in the pIresenceo of
dangerous infections, suclh as peritonitis, it is rare for tile
pregnancy to be initerfered witlh.

Operations onl thle uterus anid its appendages, whetl it

the gravid state, fall inito tlhree groups: (1) operation,s osiiy
on tlhe uterus and its appendagess; (2) operations oni tlhe
uterinie contents; anid (3) operatiolns on the gravid utelrus
togetlher witlh its contehits.

OPERATIONS ONLY ON THE 'UTE;RUS AND ITS APPENDAGES.
These operations are usually- uWidertaken with tlhe t)pmr-

pose of illmproving tlle course of tlle pregnarncy, or of mnakiziir
normiial anld unobstructed labour possible; thus it nmav Ie
necessary in the earlier miont1;hs of pregnancy to replace
a rietroverted gravid uteruLs. Ilnassmuch as m-luscular relaxa;
tioni of the abdopliinal wall is required, and cyanosis is
not advisable, etlher preceded by atrophie is miore sat i s-
factoiy tlanl gas or gas-oxygen.

FibroidI turnout's (particularly those in the cervix) and
simiiple ovariali cysts may obstruct the pelvic cav,ity; iC-
moval of tlhese is ofteni a miatter of conlsiderable operative
difficulty. The aimlis of the anattesthetist are ther efore
abdomiinlal relaxatioln the avoidancee of circulatory coni-
gestioni anid oozinig froni cyanosis, 1and tlhe least possible
disturbanec of the kidney anid liver functions. Perhaps,
the best coiflp)lOmIliSo is obtained with chloroform, or a
iniixture of clhlorofornm witlh ethier. Gas-oxygen does Inot
give sufficielnt relaxation, anid tlhe resulting teiisionl anid
Pl)essuoeOln thle ulterus mliay produce an intrauterineo
htaelatomla, resulting in a mniscarriage. Spinal analgesia
is useful becautise it conltrols the bleeding,
Mr. Lewis Grallhami of Birmlinghinm lhas permitted miie to

quoteo a seriies of six operations for myvoniectomy whiehi
were perfornmed uiider a miiixture of chlorofornm anld etliec
wvititout aniy untoi-ard event. In. one instanice the fibroidl
was as larlge as a coco-nut and deeply. embeddled. After
removal, thle base of tlhe placenta could be seeni at the
bottoni of the wvouid in tlhe uterinle wall, but the preg-'
nancy conitiniued lnormally. By way of contrast, howeVer,
I may refer to a case, at the sixth month of gestation,
in whiclh nii adherent degeneratinig fibroid was rcmoved,
under ether, with very great difficulty; the wvomlal min-
carried oIn the next day.

Accidents t' ovariafn tumiours, suclh- a's rotationi or in-
fection, mlay render tlhe patient acutely ill; in these cases.
the anaesthectist ii1ust help the surgeon to save the patienlt's
life regardless of the. pregnancy. Gas-oxygen is a v-ery
suitable agent, because aniaesthetic toxaemia and post-
olperative collapse are reduced to the minimum. Indeed,
relaxation in these coniditiolns is obtainied with comiparative
ease. Ruptured ectopic gestation is usually best dealt
with unider gas and oxygeni. But in a case of ruptured
tubal gestation, wh-lich was comnlicated bv severe broneho-
lulellona,a .spital rnlaesthletie wa.s empllloyedl w\ith a

satisfactory result. --
*A peaper read( inl open)ing a dis3cussion in thle Section of A,,ae}sthesiat

att the: Anntual Meeting of thle Britishl Medical association, W\innipe,g,


